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Preface

This Project Report provides detailed analyses performed during the 1996-1997 Lower Rio
Grande Valley Transboundary Air Pollution Project.  The study was funded by the U.S.
Environmental Protection Agency under the Environmental Health Workgroup of the U.S. Mexico
Border XXI Programa.  A brief summary of this study has been presented in implementation plan
documents of this Programb,c.

A Project Summaryd has also been developed to announce key findings of the Project Report.
Copies of the Project Report and the Project Summary are available from the U.S. EPA Co-Chair of
the Border XXI Environmental Health Workgroup, Dr. Harold Zenick, Associate Director for Health,
National Health & Environmental Effects Research Laboratory, U.S. Environmental Protection
Agency Research Triangle Park, NC 27711.

�����������������������������������������������������������������

aU.S. Environmental Protection Agency (U.S. EPA). US-Mexico Border XXI Program. Executive
Summary. EPA-160-S-96-001. Washington, DC: U.S. EPA; October 1996.

bU.S. Environmental Protection Agency (U.S. EPA). US-Mexico Border XXI Program. Framework
Document. EPA-160-R-96-003. Washington, DC: U.S. EPA; October 1996.

cU.S. Environmental Protection Agency (U.S. EPA). US-Mexico Border XXI Program. 1997-1998
Implementation Plans and 1996 Accomplishments Report. EPA-160-R-98-001. Washington, DC:
U.S. EPA; 1998.

dMukerjee, S.; Shadwick, D.S.; Dean, K.E.; Carmichael, L.Y.; Bowser, J.J.; Purdue, L.J. Project
Summary. Lower Rio Grande Valley Transboundary Air Pollution Project (TAPP). Research Triangle
Park, NC: U.S. Environmental Protection Agency; 1999.
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Abstract

The purpose of the Lower Rio Grande Valley Transboundary Air Pollution Project (TAPP)
was to obtain air quality data for a full year at three border monitoring sites to assess anthropogenic
and biogenic emission impacts and transboundary air pollution transport in the Lower Rio Grande
Valley of Texas.  Performed by the U.S. Environmental Protection Agency (U.S. EPA), in
cooperation with the Texas Natural Resource Conservation Commission (TNRCC) as part of the
U.S.-Mexico Border XXI Program, the TAPP collected air quality, precipitation, and meteorological
data at three sites in and near Brownsville, Texas and close to the U.S.-Mexican border.  Monitoring
was performed on a near real-time basis for fine particulate matter (PM2.5); time-integrated continuous
monitoring was performed for PM2.5 with associated elements, coarse particulate matter (PM2.5-10)
with associated elements, particulate carbon, volatile organic compounds, polycyclic aromatic
hydrocarbons, and pesticides.

Using these data, comparisons with Effects Screening Level (ESL) data were initially done.
ESLs are health/welfare-based screening levels established by the TNRCC and are not ambient air
standards.  Comparisons with data from U.S. EPA and other environmental exposure monitoring
studies were also done.  Chemical tracer analyses, wind sector analyses, and rudimentary source
apportionment analyses were also conducted.

The vast majority of the approximately 2650 air pollutant samples acquired in this study were
low or comparable to ESLs or environmental monitoring data from the literature.  Overall, air quality
in the Brownsville area of the Valley was good.  The few observations of pollutants exceeding these
levels appeared to be caused by uncertainties due to intrinsic variability of the data or occasional local
events (such as automotive traffic, local scrap fires, etc.), not by regional phenomena or persistent
transboundary plumes.  With the exception of silver, methanol, and acrolein, the rest of the seven air
pollutants were above their ESLs only once.  Of these three persistent pollutants, sampling difficulties
associated with acrolein and methanol means that these values should be interpreted with caution.

Transboundary transport of air pollution plumes did not appear to cause noticeable
deterioration of air quality on the U.S. side of the Lower Rio Grande Valley border.  The dominance
of winds from the Gulf of Mexico was largely responsible for the clean air conditions in the
Brownsville air shed.
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Section 1
Introduction

The Lower Rio Grande Valley Transboundary Air Pollution Project (TAPP) was a cross-
border air pollution study conducted during 1996 - 1997 by the U.S. Environmental Protection
Agency (U.S. EPA), in cooperation with the Texas Natural Resource Conservation Commission
(TNRCC), as part of the U.S.-Mexico Border XXI Program.  The study assessed transboundary
pollution conditions on the U.S. side of the border region in Texas known as the Lower Rio Grande
Valley, hereinafter called "the Valley."  The area of monitoring in the Valley was focused in and near
the border city of Brownsville, Texas, which shares a common air shed with its Mexican sister city,
Matamoros, Tamaulipas.  The TAPP was developed as a follow up investigation to air pollution
findings from a previous monitoring effort in the Valley in 1993 known as the Lower Rio Grande
Valley Environmental Scoping Study (LRGVESS).  The study was also known to the Valley
community as the Lower Rio Grande Valley Environmental Monitoring Study.  The LRGVESS
involved multimedia sampling and analysis of a broad range of environmental contaminants in an
attempt to identify sources that might contribute to environmental exposures experienced by border
residents in the Valley.  A community report (U.S. EPA, 1994) and a series of papers published in
a peer-reviewed journal (Environ. Int., 1997) presented the multimedia monitoring findings and
lessons learned from the LRGVESS.

Besides knowledge gained from exposure measurements conducted in the other media, a
major lesson learned in that study was the need for more information concerning overall contact with
air pollutants from cross-border transport and pesticide applications.  In the LRGVESS, ambient air
samples were collected at a fixed (central) location in the city of Brownsville, near the U.S.-Mexican
border, and at a variety of residential locations.  Although these locations were selected to address
transboundary transport and environmental exposure issues, there were several limitations to the
assessment of these issues.  Assessments of transboundary air pollution impacts were limited due to
location of the central site relative to the major pollution sources in the Valley and meteorological
conditions that prevailed during the sampling periods (Ellenson et al., 1997).  Lack of real-time
measurements in the LRGVESS also limited assessment of air pollution episodes.  Finally, assessment
of pesticide use in the Valley was restricted because samples were not collected over different seasons
and the location of the central site in Brownsville was not in a rural area.

In the TAPP, a three-site air monitoring network in and near Brownsville and very close to
the border, selected in consultation with community residents, was established to capture the direct
impact of local sources and transboundary transport.  Ambient air quality and meteorological data
similar to those collected in the LRGVESS were acquired at each site for a year (March 1996 -
March 1997).  Semi-continuous, fine (� 2.5 µm) particulate mass measurements were also conducted
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at the three-site network to capture potential pollutant plume events that may have occurred over
short (1 to 12 hour) periods.  Sites were located in urban and agricultural locations that provided for
assessment of the differences in pesticide levels at these sites.  Supplementary air quality and
meteorological data measured in Brownsville were provided by the TNRCC.  The data were
summarized and compared to Effects Screening Levels and other environmental monitoring data to
assess general air pollution impacts on nearby border communities.  Time series plots, wind sector
analyses, chemical tracer analyses, principal component analyses, and other analyses were performed
to assess the extent of transboundary transport of air pollutants during the sampling period and to
identify possible transboundary air pollution sources.  Ancillary goals of this study were to provide
TNRCC with background air pollution data against which future changes in air pollutant levels in the
Brownsville area could be assessed and to evaluate and demonstrate a cost-effective monitoring
approach for use by the TNRCC and other agencies for addressing transboundary air pollution
transport issues in other border communities.
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Section 2
Conclusions

The Transboundary Air Pollution Project (TAPP) was an air monitoring study conducted by
the U.S. Environmental Protection Agency in cooperation with the Texas Natural Resource
Conservation Commission (TNRCC).  Its purpose was to assess transboundary transport and other
air pollution events by monitoring ambient air quality for a year on a section of the U.S. side of the
Lower Rio Grande Valley in and near Brownsville, Texas.  A three-site air monitoring network was
established near the Rio Grande River, which forms the boundary between Texas in the United States
and Mexico (Figure 2.1).  Sites 1 and 2 were located in central and northwest Brownsville,
respectively, to capture possible industrial and other emissions due to human activity (i.e.,
anthropogenic) coming from Mexico.  TNRCC also conducted monitoring activities at Site 1; some
of those data were used in this report.  Site 3 was located in a rural area of westernmost Cameron
County (where Brownsville is located) to assess agricultural influences.  Near real-time sampling, on
a 1-h average basis, for particulate matter equal to or less than 2.5 µm aerodynamic diameter (PM2.5)
was also performed to identify episodic events.  Air monitoring devices were used to collect PM2.5

and PM2.5-10 (with particle-associated elements and carbon), and volatile organic compounds (VOCs)
on a 24-hour (h) average basis.  Selected pesticides and polycyclic aromatic hydrocarbons (PAHs)
were also collected on a 24-h basis.  Precipitation samples were collected on an event basis and
analyzed for metals and pesticides.  Meteorological measurements were collected at each site to
complement ambient air measurements in order to assess transboundary pollutant plume transport.
An extensive quality assurance/quality control plan was developed and applied to the collection of
all air monitoring data.

Overall conclusions of this study indicated typical air quality conditions similar to those in
other parts of the U.S.  Pollution levels were generally low (close to background) compared with
other urban and agricultural rural areas in Texas and elsewhere.  In addition, transboundary transport
of air pollution plumes originating in Mexico did not appear to cause noticeable deterioration of air
quality on the U.S. side of the Lower Rio Grande Valley border.  The dominance of winds from the
Gulf of Mexico are largely responsible for the clean air conditions in the Brownsville air shed.  Finally,
the few observations of pollutant concentrations exceeding their ESLs and/or other comparative data
appeared to be primarily caused by local events, immediate local sources, or randomness in the data,
not by regional phenomena or persistent transboundary plumes.
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Figure 2.1. Air monitoring Sites 1, 2, and 3 used in this study and other sites established
by TNRCC in the Lower Rio Grande Valley.  Maquiladora industrial parks listed
and identified by arrows to show location relative to monitoring sites.
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Usually, air pollutant levels were below the Effects Screening Levels (ESLs) established by
the TNRCC and were comparable to air pollution data measured in other air monitoring studies.
These results indicated that air quality in the Brownsville area of the Valley was good.  Of the vast
list of pollutants analyzed in air (44 elements each in PM2.5 and PM2.5-10, elemental and volatilizable
carbon, 122 VOCs, 16 PAHs, and 25 pesticides) only one element (silver [Ag] in PM2.5) and six
VOCs (2-nitropropane, acrolein, benzene, methanol, methylene chloride, and vinyl acetate) exceeded
their respective ESLs (see Table 2.1); other comparative data besides ESLs are shown.  The data
summarized in Table 2.1 include data below detection at one-half the detection limit.  Although data
in subsequent tables are for detected values; the pollutants listed above the ESLs are the same.  Air
pollutants above the ESL were, in general, observed from a single sampling period or a small number
of samples and were most likely associated with uncertainties due to inherent variability of the data
or the presence of a local, short-term source or activity.

Elevated pollutant levels were almost always associated with prevailing southeasterly wind
and the downwind geographic orientation of the Valley.  Although the methanol values should be
interpreted with caution, exceedances of the ESL for this pollutant occurred from both the South and
North.  A one-time exceedance for benzene occurred at Site 1  with wind direction from the North.
The highest exceedance for 2-nitropropane occurred at Site 2 also from the same wind direction.  A
one-time exceedance for methylene chloride came from the South-Southeast at Site 2 and may have
been associated with transboundary emissions.  Site 2 was probably affected by more immediate VOC
emission sources, such as a propane/butane liquified petroleum filling station.  Further investigation
in the vicinity of Site 2 would be necessary to provide more definitive evidence of transboundary
influences.

Analysis of hourly PM2.5 mass levels at all three sites revealed a minimal number of episodic
events for fine particles.  Hourly PM2.5 levels on August 2, 1996, were elevated, particularly at Site
1 (65 µg/m3 during a single, 1-h period).  Based on assessments of time-lapse satellite imagery data,
these elevated levels may have resulted from long-range aerial transport of Saharan dust from North
Africa to the Valley area.  The only local episodic event identified was a scrap tire fire on August 14,
1996, at Site 3 in which elevated hourly and 24-h PM2.5 and 24-h PAH levels were found.

As in the 1993 Lower Rio Grande Valley Environmental Scoping Study (LRGVESS), air
monitoring results from the TAPP indicate that the Valley air shed is dominated by regional
background influences such as aoelian-generated soil dusts and sea salts from strong, prevailing sea
breezes from the Gulf of Mexico.  Trace metal analysis results of precipitation samples were
consistent with these findings.  Transportation emissions (such as automotive and diesel truck
exhaust) were estimated from PM2.5 and carbon monoxide diurnal patterns as well as from VOC
levels and selected VOC ratios; transportation emissions may have been associated with local as well
as international bridge traffic.  Most of the airborne particle mass, VOC and PAH concentrations
were lower than or comparable to results from previous air monitoring surveys.
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The number of detected pesticide concentrations was sparse.  With predominant Gulf breezes flushing
out Valley air, overall concentrations of anthropogenic species remained low.

Transboundary emissions of an anthropogenic nature from Mexico to the U.S. and vice versa
may have occurred, as indicated by certain VOC measurements. Principal component analysis
revealed the possibility of waste incineration and residual oil combustion emissions occurring
throughout the Valley. However, emissions from more immediate sources (such as benzene emissions
from the National Guard Armory area or local automobile traffic at Site 1, VOC emissions from a
propane filling station near Site 2, and PAH emissions from a scrap tire fire near Site 3) seemed to
affect air quality at the three sites to a much greater extent than transboundary influences.
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Section 3
Recommendations and Future Activities

The purpose of the Lower Rio Grande Valley Transboundary Air Pollution Project (TAPP)
was to assess cross-border air pollution for a full year that could impact a specific region of the
Valley.  The data also provide a baseline for assessing future air quality conditions of a transboundary
nature in the Valley.  Obviously, a multi-year monitoring effort in other regions of the Valley would
be required to assess air quality trends and the impact that continued growth of border-dependent
industries (known as maquiladoras) have on potential transboundary air pollution.  Reports in May
1998 of crop and forest fires in Southeast Mexico, Guatemala, and Honduras severely affecting air
quality in Brownsville and most of Texas are an important reminder of the need for a continued air
monitoring presence in the Valley.  A report by the U.S.-Mexico Border XXI Program indicating air
pollution as an environmental challenge facing border cities (U.S. EPA, 1998) is yet a further reason
for continued air quality surveillance in this region.

In that regard, the Texas Natural Resource Conservation Commission (TNRCC) is conducting
air monitoring studies throughout the Valley to assess these and other influences and their possible
impacts on human health.  In addition to the five-year monitoring effort in Brownsville (Site 1 in this
study), the TNRCC has established within the last two years other air monitoring sites in Valley cities
such as San Benito, Edinburg, and Mission.  Figure 2.1 shows these sites in relation to the TAPP
monitoring sites in the Valley.  Air pollutants measured at these sites include similar pollutants
collected in the TAPP as well other species such as ozone, carbon monoxide, and continuous PM10.
Although presentation of all these data is beyond the scope of this report, future data from these sites
will provide additional information on temporal and spatial air quality conditions throughout the
Valley.  In addition, these sites further west of the TAPP sites might be able to assess potential
deposition of emissions from Brownsville/Matamoros that are being dispersed or diluted by Gulf
winds; a good example of this possibility would be with regards to ozone deposition.

While ambient air monitoring sites on the U.S. side of the Valley are becoming well-
established, monitoring on the Mexican side is still almost non-existent.  Air monitoring on the
Mexican side of the border is essential to determine if emissions from maquiladoras and other
industries as well as from other emission sources (such as automobiles, waste burning activities, etc.)
are transported across the border or are emitted at such low levels that transboundary transport is not
significant.  It is also possible that pollutants emitted from industrial sources are not being tranported
across political boundaries due to their being deposited within the industrial plant's fence line;
monitoring at sites at the fence line and on the border would provide more definitive assessments of
transboundary transport from such sources.  The collection of accurate source emissions data
(addressing those pollutants identified from ambient measurements) from both sides of the border is
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also necessary to ascertain which emission sources may be impacting border sites.  Emissions
inventories have been performed on Matamoros and some Brownsville industrial facilities for ”total
toxic chemicals” and used in air dispersion modeling (Tarr, 1994).  While this is a first step at
assessing emissions in the Valley, actual stack, vent, and tailpipe monitoring of the same air pollutants
measured at air monitoring sites is needed to actually apportion which potential source processes (be
they industrial, open burning, transportation, etc.) have transboundary implications.

  There are other monitoring efforts being undertaken in Mexico.  The TNRCC is working with
Mexican authorities to conduct air monitoring in the Matamoros area.  In addition, as part of the
U.S.-Mexico Border XXI Program, limited air monitoring efforts have been conducted by the South
West Center for Environmental Research and Policy (SCERP) to assess emissions from maquiladoras
and other sources on the Mexican side of the Valley (see Mejía-Velázquez et al. and Meuzelaar et
al., 1997).  Cooperative efforts, such as the use of the TAPP data set with SCERP results, should be
continued to provide further information on transboundary air pollution transport and its impact on
either side of the border.

Finally, the TAPP was designed to be an air quality monitoring study.  While these ambient
measurements can be used to estimate general environmental exposure conditions, they cannot be
used to assess individual exposures.  As done in the 1993 Lower Rio Grande Valley Environmental
Scoping Study, measurement of pollutants in other media (such as soil, water, food, etc.) collected
in residential sites along the border area is necessary to evaluate personal exposures to air pollutants
in the context of total exposure.  With the possible exception of farm workers, most people spend the
majority of their day indoors.  Thus, an indoor air monitoring component would be required to
compare exposures from indoor air pollution sources versus transboundary emissions affecting
outdoor air.  In addition, other sampling methods (such as for acrolein) and inherent sampling
difficulties for oxygenated organic species such as methanol need to be factored in so that comparison
of similar exposure monitoring data or screening levels like ESLs are as close to equivalent as
possible.


